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tions to the biological sciences. 


closely related fields. 
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service is invaluable because text books quickly become outdated and it 
affords the only means by which they 
vances that research brings to light. 


‘an keep up to date on the many ad- 
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Developing a Science Program Around the 


Needs of the People 


ERNEST E. NEAL 


Director, Rural Life Council, Tuskegee Institute, Tuskegee, Alabama 


It is encouraging to note that you, the 
teachers of science, are considering at 
this meeting the development of a sci- 
ence program around the needs of people. 
It would be presumptuous on my part to 
tell you what kind of science program 
you need to develop; but I can, however, 
diseuss with you the needs of people. 

Too frequently we forget that people 
still live in communities. It is from the 
community that people get their basic 
needs satisfied. The degree to which 
needs are satisfied and people’s problems 
become less depends upon the type of 
community in which they live. I shall 
attempt to discuss with you how people’s 
needs arise out of the community, and 
how the community can be used as an 
instrument to meet the needs of people. 


MaAN’s CULTURAL EVOLUTION 


Where technology is simple and crude, 


inan’s relations with other organisms are 
close and familiar, and man’s needs are 
few and simple. All of his needs can be 
supplied by the biotic community of 
which he is a part. He can survive on 
the vegetation and the wild life of the 
area without being concerned with the 
cultivation of the plants or care for the 
animals. 

Each acquisition of a new technique 
or a new use of an old technique alters 
man’s relations with the organisms about 
him and changes his position in the 
biotic community. 

“Human life, however, especially since 
the beginning of the nineteenth century 
and the recent tremendous strides in cul- 
tural advancement, requires more than 
organic material for maintenance. To 
an increasing extent, civilized people 
have come to use inorganic materials in 
meeting life’s requirements. This is evi- 
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denced not merely in the increasing use 
of minerals in the manufacture of bigger 
and more elaborate tools, but also in the 
development of synthetic products which 


serve as substitutes for organic mate- 
rials... . The development of artificial 
silk shifted man’s dependence from the 


animal to the green plant level. A cen- 


tury ago, the primary means of illumi- 
nation Was animal fats; fats were later 
displaced by petroleum products; and 
today, electric energy, obtained from 
common 


Animal power 


water use as a 


means of artificial light. 


power, is in 


is everywhere giving way to mechanical 
power. But a counter trend should not 
be overlooked. 
turn away from certain inorganic mate- 


Man is also beginning to 


rials as the easily accessible natural re- 
sources near exhaustion. 

“Nevertheless, man’s growing use otf 
inorganic materials has progressed far. 
One of the principal manifestations of 
this tendency is the extensive use of such 
materials in the construction of an en- 
vironment peculiar to himself composed 
of concrete highways; buildings of glass, 
steel, concrete; ete. The supreme expres- 
sion of this, of course, is the modern city 
wherein man has virtually isolated him- 


In- 


deed, almost the only element of geogra- 


self from the natural environment. 


phy with which urban man is familiar is 
even climate is transmuted into 
with 


space— 
weather in cities. Fraternization 
living members of other species is for the 
city dweller largely a matter of keeping 
pets or suffering from disease. There is 
little question that the city is the fullest 
expression of human dominance.” * 
THE NEEDS OF PEOPLE 


Basically, the needs of people today 


are a result of a transition from an 


agrarian society to an urbanized society 


without the accompanying changes in 


* Hawley. Amos H. New 


York: Ronald Press, 


Hu Ecology. 
1950. p. 63. 
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conununity institutions to cope with the 
changes in our way of life. 
The 


exerts a two-way flow for the growth of 


development) of manufacturing 


cities. It provides jobs—thereby assem- 


bling a large number of workers and 
accompanying 
serve the 


Manu- 


facturing also produces labor-saving de- 


their famihes——and an 


group of service workers to 


needs of the workers’ families. 


vices, thereby displacing more people 


from agriculture and other extractive 


industries. 
tion and communication equipment by 


It also provides transporta- 


which seattered populations are inter- 
related. 

The products of manufacturing are 
the instruments that provided the means 
of transition from a nation of isolated 
villages and small towns to an urbanized 
society. 

Just as the automobile was the instru- 
ment that expanded the area of urban 
communities and linked the city with 
the outlving areas, the tractor was the 
instrument that changed the pattern of 
farm life. 
panying 
laborers, increased the size of farm units, 


The tractor and its accom- 


equipment displaced farm 
broke down community lines, and re- 
leased people to move on to the city. 
The tractor—assisted by the truck, bus, 
and hard-surfaced road—is eliminating 
the crossroads stores, one-room schools, 
villages, churches, and local processing 


and storage facilities. 


THe PROBLEM OF TRANSITION 


Those of you who are not from the 
South were favored with a gradual tran- 
sition from hand labor to machine labor 
on the farm, and from a predominantly 
rural to a predominantly urban society. 
Therefore, you have not witnessed up- 
heavals in your economy as is in evi- 
dence in the South. 

Within the past twenty years, a tech- 
nological revolution has taken place in 
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the South. The tractor, the mechanical 
cotton picker, and the development. of 
industries are completely reorganizing 
the region. In such a period of transi- 
tion, a number of problems arise. Trac- 
tors supplant mules and plowhands; me- 
chanical choppers and pickers supplant 
hands for hoeing and picking cotton. 
People made useless by these changes 
are pushed off the farm. They move on 
to the nearby small towns, then to the 
large cities in the South, and finally to 
the industrial centers out of the South. 

As a result of these changes, we are 
sending you people; people you did not 
ask for; people lacking in skills and 
thought-ways that fit them for produc- 
tive work in your cities. 

I have called your attention to what is 
happening in the South because it is in 
the South where the needs of the people 
are the most pronounced. It is in the 
South that we see more vividly what 
changes in technology mean to people. 


Tue DEVELOPMENT OF RESOURCE- 
Use Epucation 

Because our problems are so acute in 
the South, we have been more concerned 
than any other region in the United 
States in utilizing our educational insti- 
tutions to help with the solution of our 
problems. 

“In April, 1943, a group of southern 
edueators and research specialists ac- 
cepted the task of exploring the possi- 
bilities for development of a region-wide 
program to make research findings avail- 
able for educational use. At that time, 
the American Council on 
appointed the Committee on Southern 
Regional Studies and Education to con- 
duet a seven month's exploratory study. 
The Committee was charged with re- 
sponsibility to: 


1. Define the needs of the southern ares 
with particular reference to a possible 


educational program. This involves the 
discovery of the most pressing human 
problems and the cataloguing of the re- 
sources to meet them. 

2. Find out what research materials bearing 
on those needs and resources are available 
and what gaps exist. This proposed pro- 
gram is not designed to fill the gaps, but 
it might be helpful in getting them filled 
by other agencies. 

3. Discover and evaluate what is going on in 
the production and use of instructional 
materials related to the needs and re- 
sources of the South. 

4. Consider how new teaching materials may 
be prepared through the cooperation of 
regional organizations, state departments 
of education, universities and colleges, 
and school =vstems. 

5. Consider wavs and means of getting new 
materials and those already available into 
use in the educational process. This 
would imply the use of schools, colleges, 
libraries, and other community and state 
edueational agencies. 

6. Prepare a report which would serve as a 
guide to an action program throughout 
the southern states, and for other regions, 
states, and communities.* 


Since the organization of the Commit- 
tee on Southern Regional Studies and 
Education to promote the development 
of a resource-use education program, 
results have been phenomenal. Universi- 
ties, colleges, high schools, and elemen- 
tary schools have joined in a program of 
resource-use education designed at meet- 
ing the needs of the people. The proj- 
ects underway run all the way from use 
of native shrubbery to beautify a school 
lawn to the use of isotopes from atomic 
energy for plant food. 

The secret of the success of the re- 
source-use education program the 


*Ivey, John E., Jr. Channeling Research 
into Education. (Series I: Reports of Com- 
mittees and Conferences, No. 19, Vol. VIII.) 
Washington: American Council on Education 
Studies (August, 1944), pp. xii-xiil. 
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South is due primarily to the faet that 
the program focuses its attention on the 
needs of the people. 

The fast growing livestock industry 
had to wait until the scientists were able 
to develop year-round grazing and effee- 
tive preventatives against cattle diseases. 
When southern farmers were confronted 
with thousands of acres of land made 
idle by the crop reduction program, they 
looked to their scientists for a solution. 
The scientists responded by developing 
such grasses as Fescue, Kudzu, Dixie 
Reseeding Crimson Clover, Lespedeza, 
ete. The South shows what scientists 
ean do when they direct their efforts to- 
ward the needs of the people. 


How tro UtinizeE HUMAN RESOURCES 


If you are to be successful with bring- 
ing people into the province of the teach- 
ing of science, you must understand the 
human community. It is in communi- 
ties that we live, develop our aspirations, 
and find the mechanisms for survival 
and progress. 

“The community,” as Vance so well 
defines, “may be regarded as the total 
organization of social life at the local 
level. The community, however, is not 
an organization for any one single pur- 
pose. It is the local area where social 
institutions 
ernment, and business units—converge. 
a community is 


family, church, school, gov- 


The organization of 
sought in the interrelations of the vari- 
ous units and agencies of social institu- 
When it breaks 
down, economic life also breaks down. 


tions located there. 


It is connected to the larger economic 
life of the national state by distribution, 
transportation, commeree, and finance; 
and by all the services of ‘intelligence’ 
and communication.” * 

* Vance, Rupert B., “Social Organization for 
the Use of Industrial Resources,” Bulletin of 
the Bureau of School Service, College of Edu- 
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The impact of changes in the economy 
are first observable in local communities. 
We need to know all the units that make 
up the total community. We need to 
know how they are interrelated. We 
need to know the dominant personalities 
in each segmented unit of the community. 
We need to know what the needs of each 
unit are, and how to communicate with 
the leadership of each unit. 

After gaining such an intimate know!l- 
edge of the community, then we are in 
a position to know the dominants in the 
Various groups that go to make up the 
local community or neighborhood that 
our school serves. We can find out what 
their interests are and why they are able 
to influence people. We can find out 
from them what their problems are; to 
what extent problems in one group are 
caused by the behavior of other groups 
in the same locality; and, above all, we 
will know what problems people have in 
our localities that fall within the prov- 
ince of our special subject matters. 

The Rural Life Council of Tuskegee 
Institute is very much interested in the 
rehabilitation of run-down rural farm 
communities. In one such community, 
the principal planned a rather effective 
program for the regular pTa meeting. 
We wanted a mild shock to get an action 
program under way. We let the stu- 
dents tell their parents what was wrong. 

The discussion was arranged as a 
panel. One of the students presided and 
asked the following questions: 

1. Why are you leaving Cross Roads 

when you finish high school? 

2. What do you want in the com- 

munity in which you shall live? 

3. What would have to be done in 

Cross Roads for you to stay here? 

The following are typical of replies 

given by the students: 


cation, University of Kentucky, Vol. XX 
(June, 1948), No. 4, p. 121. 
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“IT would not like to stay in Cross Roads 
because in Cross Roads we can’t get enough 
money, and we have no place to go for recre- 
ation. There are no good roads so one can 
travel easily. We don’t have jobs to do after 
school so we can get some money; and if you 


could) get one, you couldn't get enough 


money to buy the things you need most.” 

“In order for me to stay in Cross Roads, 
these following things will have to be here: 
More money tor the work we do; more jobs 
without working in the fields; a place for 
recreation; telephone; theatre; better 
homes; a doctor close around in our com- 
munity; and a better water supply.” 

“Tm leaving Cross Roads because of my 
economic condition. For instance, there is 
not enough money; no jobs for high school 
girls and boys except plowing and hoeing 
during the summer. If we would like to go 
to college, our income would not support us. 
No doctors except quacks, and they are not 
Recreation is very 
poor; there is no place to go during our 
leisure time. The only way I'll stay in Cross 
Roads is: In the home there will have to be 
running water, electricity, sanitary privys, 
In order 


for us to get these things, our farm products 


ht to use In any Case. 


house well equipped, and a ear. 


must be improved, we must use what we 
have, and trv to get more.” 

“The reason I could not stay in Cross 
Roads after I finish school is, first, there is 
no place to get a job except working in the 
fields all summer. There is no place to go 
but to church on Sunday and back home 
again. Can't get to the movie but once a 
month, and sometimes not that regularly. 
There is no money to be made by working 
in the hot sun all day long for about $1.50 
a day. The reason I am leaving Cross Roads 
is to get better recreation, better work for 
more money. What I want in the com- 
munity in which I shall live is better homes, 
better recreation, better work for more 
money, and better transportation.” 

“T really think that the roads could be 
better; more homes could be well equipped 
with electric lights, radios, phonographs, and 
washing machines; more entertainment could 
be had at the churches and school; and more 
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corn, cotton, chicken, cattle, milk, pork, and 
vegetables could be had for your own use 
and more for the market. If we could have 


more money, we could have these things.” 


At the conclusion of the students’ re- 
ports the principal said, * You have heard 
what the students have on their minds. 
They have said why they leave. Maybe 
we don’t blame them, but is there any- 
thing that we can do to keep some of 
them in the community? Now let us 
have your reactions to the things they 
have said.” 

The discussion continued for a long 
time. Before the pra meeting ended, a 
local community planning group was 
organized. This group began a thorough 
study of the community needs and the 
needs of the young people. On the sec- 
ond Sunday of each month, the people 
of the community come and meet with 
the group to study their problem. Some 
of the things that have already been 
accomplished are: (1) The employment 
of a physical education instructor to help 
with the problem of recreation. (2) The 
Voeational Agriculture teacher encour- 
aged some of the farmers to try new 
crops and carry on soil improvement 
practices. He also organized a coopera- 
tive market to dispose of the new crops. 
(3) The most amazing accomplishment 
was the Community Savings Club which 
started off with $1.50. This club has 
grown into a chartered Federal Credit 
Union with $400 in the treasury. It’s 
goal is to finance farm operators in the 
community and other credit needs of the 
people. It will achieve these goals be- 
cause the people, with the help of their 
school teachers, have decided in what 
direction they want to go. 

Most of our efforts in working with 
communities fail because we attempt to 
impose plans on people without con- 
sidering the relation of the plans to the 


people concerned. We are also guilty of 
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working on symptoms rather than prob- 
ing for the causes. This explains why | 
have placed so much stress on the inter- 
relatedness of life, as a whole, and the 
interdependence of groups and institu- 
tions that go to make up our human 
communities. It is highly possible that 
many of the social problems we are 
worrying with today have their origin in 
the change-over from a simple, isolated 
community life to our highly complex 
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modern communities. This is a whole life 
problem. We cannot expect to find solu- 
tions In compartmentalized approaches. 
We must learn how to blend our various 
specialties of knowledge into a well func- 
tioning organic whole. Science teachers, 
then, along with other areas of subject 
matter, want to learn how to fit their 
organic 


work harmoniously into. this 


whole. 


The Use of Experiments in Biology Teaching“ 


STORK 


Northfield, Minnesota 


HARVEY E. 


Carleton College, 


Our observation of biology teaching in 
secondary schools and colleges leads us 
to question whether we are not in danger 
of becoming so absorbed in the multi- 
farious facets at the periphery of the 
extensive subject matter that we may 
lose sight of the central basic objective. 
We wander far afield trying to teach 
something about everything. We set out 
to discover the pupil’s needs so that we 
may meet those needs. So extensive are 
the applications of the principles of biol- 
ogy that we find the pupil needs just 
about everything and that, it sometimes 
seems, is what we are trying to teach. 
We have undertaken, for example, the 
teaching of first aid since the pupil needs 
to know how to take care of the human 
body in health and disease. We have 
introduced pre-medical subject matter as 
if we expected everyone to become a 
physician. In one textbook as much 
space is devoted to human blood groups 
and the Rh factor as to the fundamental 
process of photosynthesis. We are now 
enjoined to teach all about conservation 
which in itself comprehends all the natu- 


ral sciences. These are illustrations of 


* Presented at the annual meeting of THE 
NATIONAL ASSOCIATION OF BrioLoGy TEACHERS, 
Cleveland, Ohio, December 28. 1950. 


the many directions in which we stand 
in danger of being diverted to the neg- 
lect of our main objective. <All are 
worth while, of course. Our question is 
not Just what is worth while, but what is 
most worth while. One is reminded of 
the vokel who went to the cireus and 
became so intrigued with*the side shows 
that he never got into the main tent at 
all. 

The main tent, it seems to us, is an 
understanding of scientific method. 
While we no longer think of the scien- 
tifie method as some magic key which, 
once acquired, will serve to unlock all of 
life’s problems, yet there are methods 
of procedure and fundamental habits of 
thinking that are the peculiar marks of 
one who understands science. This men- 
tal attitude has these characteristics: 
doubting all things reasonably, knowing 
what constitutes proof, suspending judg- 
ment until all the evidence is obtained, 
being aware of differences in the degree 
of accuracy, exercising caution and pre- 
cision in drawing guarded conclusions, 
and above all rebelling against the 
tyranny of unwarranted authority. 

We would probably all say that, of 
course, we are teaching scientific method. 
We take it for granted that scientific 
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habits of thought will develop if only we 
teach enough scientific subject matter. 
But are we not so involved in putting 
across facts of life processes and struc- 
tures as to take too much for granted 
main objective of 
teaching? Scientific habits of thought 
can not be taught in a vacuum. We 
must work with organisms, first hand, in 
the field or laboratory. You will not 
agree with the professor of philosophy 
who told the writer that he could teach 
the seientific method to his elass in 


about the science 


thirty minutes of his lecture. 

Some teach from the textbook, some 
depend on demonstration experiments, 
and all too few allow the pupils them- 
selves to participate in the laboratory 
procedures. These seem to us to paral- 
lel three ways of developing an under- 
standing of and an interest in football. 
One group reads about Saturday's game 
in the Sunday paper; a second group sits 
in the stadium and follows the plays 
vicariously; a third group actually gets 
hold of a ball and kicks it around, blocks 
and tackles, even if it’s only on a sand- 
lot with the neighborhood kids. The 
latter know football itself and not just 
something about football. 

Of all laboratory procedures, it is our 
thesis here that the scientifie experiment 
is the most effeetive for developing an 
understanding of science. Though it is 
the heart of the laboratory method it is 
always in danger of being crowded out 
by study of structure, by “busy work” 
types of putting in time drawing end- 
less cells from pretty tissues artificially 
stained in unnatural Joseph’s coat colors, 
or similar work of little effeet in pro- 
voking thought. This is so because the 
experiment does require much time and 
thought in preparation on the part of the 
teacher and often calls for added mate- 
rials and equipment. So the teacher 
conveniently shrugs off responsibility by 
saying, “We do not have the time or 
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money.” In the experience of the writer, 
the best answer to this is that where 
there’s a will there’s a way. We have 
seen the contagious enthusiasm of the 
teacher infect the superintendent and 
even members of the school board to the 
point where the “impossible” was accom- 
plished. 

The experiment is the key factor in 
the process by which man has won his 
present understanding of the universe. 
His progress is written in terms of ex- 
periments that freed him from the bond- 
age of authority based on mere specula- 
tion. For example, the great Aristotle 
taught that the tissues of plants are 
built from the substance of the soil by 
a sort of transmutation. For centuries 
this was the belief and teaching of 
scholars. It must be so, they argued, 
because Aristotle himself had said so. 
More than nineteen centuries later a 
Flemish physician and chemist dared 
question this authority. He performed a 
simple experiment. A translation of Jan 
Baptista van Helmont’s report follows: 


“T took an earthen vessel in which I put 
200 pounds of soil dried in an oven; then I 
moistened it with rainwater and pressed hard 
into it a shoot of willow weighing 5 pounds. 
After exactly five vears the tree that had 
grown up weighed 169 pounds and about 
three ounces. But the vessel had never re- 
ceived anything but rainwater or distilled 
water to moisten the soil when this was 
necessary, and it remained full of soil which 
was still tightly packed; and lest any dust 
from outside should get into the soil, it was 
covered with a sheet of iron coated with tin 
but perforated with many holes. I did not 
take the weight of the leaves that fell in the 
autumn. In the end I dried the soil once 
more and got the same 200 pounds that I 
had started with less about two ounces. 
Therefore the 164 pounds of wood, bark, and 
root arose from the water alone.” 


This simple experiment reminds us of 
the late Hendrik van Loon’s statement, 
“A drop of science is often enough to 
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disinfect a whole barrel full of ignorance 
and superstition.” We ean forgive van 
Helmont for being only half right in his 
conclusion, 

President Conant would have us teach 
science by letting the pupil repeat such 
significant classical experiments as this. 
While that would be useful in developing 
an understanding of the history of sci- 
ence, we doubt that such a warmed ove 
fare would be as stimulating as genuine 
experiments to which the pupil does not 
know the answer beforehand. Most ot 
our standard textbook experiments sare 
not genuine experiments at all from the 
viewpoint of the pupil, but merely ma- 
nipulations of material and apparatus to 
demonstrate how a question was once 
answered. The pupil no doubt acquires 
skill in handling materials and appa- 
ratus thereby and has his attention 
focused sharply on the principle the ex- 
periment is designed to illustrate. But 
he misses the thrill of seeing how the 
experiment comes out, for he has the 
answer before he even starts. 

Some will say it is impractical to have 
pupils perform original experiments to 
which the answers are unknown, that 
this procedure belongs to the graduate 
They fail to take into ac- 
count the difference in magnitude of 
problems. An experiment performed by 
a high school pupil will probably make 


laboratory. 


no great contribution to the advance- 
ment of science. But it can make a 
great contribution to his own under- 
standing of the method of science. For 
example the standard textbook experi- 
ment purporting to prove that light is 
necessary for photosynthesis may be 
presented with cookbook directions to 
cover a portion of a nasturtium leaf, 
expose the leaf to light for a period of 
time, dissolve the chlorophyll, and then 
stain in a solution of iodine. He may 
cover the leaf by folding a piece of foil 
double and clipping it over the edge of 
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the leaf. Or he may be directed to sand- 
wich a part of the leaf between two 
pieces of cork. When the iodine stain 
shows no starch in the covered part of 
the leaf, he writes the conclusion in his 
workbook that light is necessary. for 
photosynthesis. This is a good example 
of a bad experiment. In a valid experi- 
ment all the factors are controlled except 
the one in question. The only justifiable 
conclusion he can draw in this Case is 
that starch does not form in the leaf of 
this particular species of plant when (1) 
light is excluded, (2) gas exchange is 
lmpaired, and (3) transpiration is ex- 
cluded. Even when he succeeds in con- 
trolling the two latter factors, his con- 
clusion can refer only to the species of 
plant under experiment. Care in con- 
trolling all factors except the one under 
investigation, Caution in observing re- 
sults, precision in recording them, and 
guarding against drawing unwarranted 
conclusions are among the marks of a 
good experiment. If these are not rigidly 
observed the result may be to confirm 
the pupil in slipshod thinking rather than 
to inculeate precise habits of scientific 
thinking. Let the pupil perform the 
light exclusion experiment on a plant in 
which no starch is produced, as for 
example, most 
family. 


members of the Lily 
When he thinks his experiment 
has “failed” you are in a good position 
to point out that experiments do not fail, 
that the outcome is always the same 
Here the 
pupil is ready to begin a genuine experi- 


under any set of conditions. 


ment or series of experiments to find out 
why the liliaceous leaf shows no iodine 
stain, what other plants are in the same 
category, and other questions to which 
he does not know the answers. Many of 
the standard experiments may be varied 
from their cut and dried routine into 
problems that are of vital significance to 
the pupil by stating the question in 
quantitative terms. Thus, the pupil may 


. 
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ask how intense a light is necessary to 
show first traces of starch. How long : 
duration of light is necessary? Are arti- 
ficial light sources effective? Is light 
that filters through a red cellophane 
How do different color 
qualities of light (checked as to inten- 


screen effective? 
sity) compare? How long does the starch 
remain in the leaf after illumination? 
We realize that time and economic 
considerations present plausible alibis for 
failure to go into a program of original 
experimentation. We agree that the 
routine standard experiment as given in 
the workbook has its place as does the 
demonstration experiment. Furthermore 
the textbook and wide collateral reading 
as well as leeture presentations and 
audio-visual aids are not to be con- 


demned. But our experience has shown 


Practical Application in 


Biology’ 


D. F. MILLER 


The Ohio State University, Columbus, Ohio 


Many years ago I knew a man who 
had a good set of wood-working tools 
which his sons liked to use. Although 
these were tools easily broken or dulled 
the boys were always allowed to use 
them. They were taught how to hold a 
plane and a saw, to watch out for nails, 
how to sharpen an edge if they dulled it, 
how to run a chalk line and use a spirit 
level. The father was convinced that 
the way to learn how to use tools prop- 
erly was by using them, not by keeping 
them locked in a chest. 

We all reeall the old lines that ran: 
“Mother may I go out to swim?” “Yes 
my darling daughter. Hang your clothes 


1 Presented before THr NATIONAL 
TION OF Brovocgy TEACHERS at its annual 
meetings with the A.A.AS., Cleveland, Ohio, 
December 28, 1950. 
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that the best way for a pupil really to 
strike fire and begin to understand what 
science means is for him to answer a 
question by the experimental method so 
that he can say here is something to 
which he and he alone knows the answer. 
It is often the open-sesame to an en- 
thusiasm for the subject. Even if the 
pupil ean devise and perform but a 
single experiment among all his routine 
of acquiring masses of information about 
life processes and structures, that one 
experiment may prove to be a great 
leavening. The precise laboratory ex- 
periment achieves this better than the 
more diffuse types of problems that our 
workbooks present which can be answered 
by the collection and arrangement of 
data acquired from observation in the 
field or community or the collection of 
information from books. 


the Teaching of 


on a hickory limb, but don’t go near the 
water.” Sometimes it may appear that 
in our teaching of sciences we are lock- 
ing the chest of tools until the boy knows 
how to use them or forbidding the child 
to enter the water of experience until he 
learns to swim. In the study of health 
it would be as impractical to teach the 
subject of disease organisms without 
making cultures of bacteria, molds, and 
protozoa as it would be to teach oxida- 
tion in chemistry without chemicals to 
demonstrate the reaction. The former 
is frequently done—the latter, seldom. 
I shall try to point out some concrete 
examples of the types of practical appli- 
‘ations that can be used in the teaching 


of biology. The examples cannot be 
numerous but I hope they will point to 


a way. 
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Recently I walked into a classroom 
where college students were studying 
methods of teaching biology in second- 
ary schools. The instructor in charge of 
the class was sitting at a laboratory 
table near a student with a microscope. 
From the fragments of a dissected frog 
and conversation I deduced that they 
were looking at the kinds of organisms 
that inhabit the internal organs of these 
amphibians. I’m sure its intestines gave 
up several kinds of protozoa, many bac- 
teria, roundworms, and likely the eggs 
of flatworms, the adults of which could 
be recovered from the frog’s lungs. I did 
not stay to hear the discussion but I did 
ponder the possible ramifications of such 
a perio! in a high school biology class. 

No group of students ever fails to 
show an exciting interest in this particu- 
lar study of parasites and commensals. 
The teacher is likely to go home feeling 
“Well, I did a good job today.” The 
interest was inherent in the nature of the 
materials used, so it was a good job of 
choosing material; there Was an arousing 
of interest in the field of biology; all of 
which is good. But is it to stop there? 
What will tomorrow's subject be? What 
advantage is to be made of this new 
interest ? 

Don't let a period of this kind run 
until the dismissal bell rings. Take at 
least five minutes before dismissal to jot 
down all the questions a class will ask. 
Don't answer them, but write them down 
quickly with the promise that these (and 
other questions) will be discussed at the 
next class period. You will get such as 
“Do these things hurt the frog?” “Do 
“Will 


“How do they get 


they live on the frog’s organs?” 
they kill the frog?” 
into its body?” ‘Do we have such things 
crawling around inside of us?” ‘How 
can they be gotten rid of?” 

What a beautiful background for study 
of parasites and hosts, their relations to 
health of domestic animals and man, 
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their life histories and controls. Do you 
have students learn the life history 


stages of the malaria parasite, a tape- 
worm, or a fluke only to find that they 
can't remember or don't try to remem- 
ber? If a student learns that one in 
every four or five persons probably has 
a little roundworm causing disease 
called trichinosis and that the control is 
best understood by knowing the worm’s 
life eyele, he is interested in learning 
that hfe evele. The simple statement 
“Cook your pork before eating it” isn’t 
sufficient. They must know that helping 
to butcher on the farm, handling raw 
meat in a butcher shop, or preparing it 
in the home for a meal can infect one 
with the parasite. When there is under- 
standing, facets become practical. 
Control of parasites necessitates a 
study of ecology, behavior, hosts, carriers 


Would 


two or more boys like to trap a wild rat 


and other means of transmittal. 


and dissect it for its parasites? Would 
someone else like to visit a veterinarian 
and find out about common parasites of 
pets and food animals and what he 
recommends for them? Would another 
be willing to visit the county or state 
public health laboratory to see how some 
Was the 


teacher ever in any such laboratory? If 


of their problems are handled? 


not, would the teacher admit the lack of 
this knowledge and go along as a co- 
adventurer? Let not an interesting ¢lass 
period be sufficient unto itself, good as it 
may be. But make practical use of it 
for as many subjects and as many stu- 
dents as possible. 

One day I walked into the biology 
classroom of a large city high school 
and saw there a well-prepared 
demonstration of hydroponics. It is com- 
monly known by the name “water cul- 
This 


Was quite popular a few years ago and 


very 


ture” or “gravel culture” of plants. 


is used commercially under some condi- 


tions. As a teaching device it has de- 
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cided value when properly applied. It 
certainly is interesting to look at Just as 
an aquarium is interesting. Sometimes 
we stop there but we shouldn't. 
times we go further, explaining what 
chemicals are used in each culture me- 


Some- 


dium and what effects the presence or 
absence of some of these have upon 
The demonstration that I 
saw had been constructed by the stu- 
dents. The chemicals were weighed out 
and mixed by them. They planted the 
seedlings. But in the particular school 
where I saw this demonstration the story 


plant growth. 


of hydroponies did not end here. A com- 
mittee of the class called all local green- 
houses to see if any ef them used hydro- 
They visited those that did. 
They made a complete report to their 


ponies. 


class of how hydroponics was used in a 
practical way. It led next into a con- 
sideration of the origin and the constitu- 


ents of soils, the preparation of soil for 


potted plants, preparation of flower beds 
around the home, the backyard garden, 
farm practices and fertilizers. It went 
on into soil and water conservation as 
applied to their local region and to their 
state. Hydroponies for its own sake is 
not worth very much in a biology course ; 
but hydroponics as a basis for practical 
applications of the principles which it 
involves may be an excellent adventure 
in classroom procedure. 

How did problem-solving enter into 
such a procedure? This particular school 
was located in a suburban area where 
the people took some pride in the ap- 
pearance of their homes. Flower gar- 
dens were common. Knowing this, the 
teacher asked several students what 
kinds of flowers they grew. In the dis- 
cussion one boy objected to another's 
list of flowers because, he said, the soil 
was too acid for some of the flowers to 
grow well. So the teacher assigned him 
the problem of finding out how to grow 


such plants. There followed soil testing 
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of samples brought to the school labora- 
tory from his home. What was meant 
by acidity and alkalinity of soil?) What 
could be done to correct it? There was 
a Visit to a commercial florist, an intro- 
duction to the study of plant varieties 
and their requirements, and a home pro}- 
ect (suggested by this student himself) 
on preparing a flower garden suitable for 
such plants as those that brought up the 
problem in the first place. Thus a lot 
of practical applications of the subject 
matter were made, perhaps the most 
practical being that problems which were 
real to the students were solved by them. 

Nothing could be of greater value to 
students of science than to be made 
conscious of the methods of science to 
such an extent that these methods be- 
come functional. You can't do this by 
merely talking scientific 
method.” The student must re- 
peated practice in solving what he him- 
self recognizes as a problem. When he 
does become aware of the feeling that he 
has successfully met the challenge of a 
difficult problem you will find him look- 
ing for problems to solve, like the boy 
who is tearful of going into water until 
he discovers that he ean swim without 
too much difficulty. After that he is 
eager to go swimming. 

There is another approach to. this 
matter of being practical in biology 
teaching that seems to me to be of con- 
siderable importance. Some years ago a 
former student teacher of mine accepted 
an appointment as biology teacher in a 
small junior college where most of the 
students would not go into higher educa- 
tion but needed something practical to 
take back home which was usually on a 
farm. This teacher came for some help 
in planning a course. His first question 
was “Is there a book that offers such a 
course?” We decided there was not such 
a book, he'd have to prepare his own 
The second question was “Then 


about “the 


course. 
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what shall I teach?” We decided that 
since these students were taking a termi- 
nal course in natural science they should 
gain some basic understandings of biol- 
ogy that would be the outcome of their 
study of the subject. These understand- 
ings we wrote down as we agreed upon 
them. With these understandings as his 
objectives it became this teacher's prob- 
lem to decide upon what subject matter 
and what methods he should use to ac- 
complish his goal. (Il am happy to 
report that he was quite successful in his 
endeavor. 

With slight modifications the follow- 
ing are these basic understandings as 
they were used: 

1. The only known source of life is 
from living substance. 

2. The common unit of living sub- 

stance is the cell 

3. The basie process in the forma- 

tion of living substance is photo- 
synthesis. 

4. Life processes are chemical reac- 

tions involving interchanges of 
materials and energy. 

5. Life processes are essentially the 
same regardless of the organism 
in which they occur. 

6. Diseases and disorders are the 
result of interference by factors 
which affect these life processes. 

7. Vitamins, enzymes and endocrines 
are regulators of these processes. 

8. Immunization and correction of 
diseases and disorders often may 
be obtained through the proper 
use of antitoxins, vaccines, drugs 
and foods. 

9. Much of the commercial adver- 
tising of foods, antiseptics, drugs, 
vitamins, and other preparations 
is not supported by scientific data 
and is often deliberately false, 
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misleading, and sometimes detri- 
mental. 

'O. A sufficient familiarity with facts 
combined with scientific thinking 
is a safeguard against such impo- 
sition and is useful in- solving 
everyday problems. 

11. A 


natural phenomena is a source of 


reasonable understanding of 
satisfaction and a means of fuller 
living. 

12. The most fundamental industries 
of man are based directly upon 
plant and animal life. 

13. Living things have descended 
through time with wide variation 
in form of expression. 

14. Variation in the expression of life 
through time is a function of the 
genetic composition of the indi- 
vidual and the environment. in 
which it develops. 

15. The 
animals and cultivated plants can 


improvement of domestic 


be brought about most rapidly 
and most effectively through the 
understanding and application of 
the principles and laws of genetics. 

16. These same principles and laws 
are applicable to man. 

17. Social problems are essentially 
biological problems and should be 
solved as such without resorting 
to emotionalism. 

18. Health is a 
human happiness. 


potent factor in 

19. Seience is ready to modify its 
generalizations in the light of new 
evidences. 


It was not intended that these formal 
statements should be learned by  stu- 
dents. They are for use by the teacher. 
It becomes the teacher's duty to see that 
what is implied by these statements is a 
part of the pupils’ understanding and 


appreciation. 


| 
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Fitting a Program of Biology S7 


The papers by Mrs. Brown and Mr. Finlay, the digests of which follow, were 
presented as a part of the Nasr session on Program Planning in Biology, Thursday, 


December 29, 1950. 


Fitting a Program of Biology into a 
Community Centered School 


MRs. M. GORDON BROWN 


Science Coordinator, Atlanta High Schools 


September 5, 1947, marked the begin- 
ning of a new era in the Atlanta School 
system. To better help the girls and 
boys of the city to meet the needs of a 
demanding world the school system was 
converted from the Kindergarten 7-3-3 
plan of education to the Kindergarten 
7-5-V plan. The conversion called for 
changes in plans, methods, plants, trans- 
portation and organization. In the high 
schools, co-education replaced non-co- 
education; buildings which sepa- 
rately housed either junior or senior high 
schools were now converted into com- 
munity high schools equipped with proper 
facilities to care for new curricula; tra- 
viewpoints were modified to 
Plans for chang- 


ditional 
meet changing needs. 
ing from edueating or being educated in 
long established, traditional, non-coedu- 
cational high schools to training in co- 
educational community high schools re- 
quired a re-examination of the purposes 
A Cur- 
riculum Coordinator was appointed to 


of edueation by all concerned. 


co-ordinate the new program of studies. 
He became a member of the Executive 
Committee for Curriculum Revision 
which directed the transition. The other 
members were the Superintendent, a 
Board member and the Supervising Prin- 
cipal. Subjeet-area committees, com- 
posed of teachers, were appointed to 
draft programs in the various fields. 
The teaching of science begins in the 
elementary schools where it is felt that 


an effort to help children use scientific 
procedures and knowledge should logi- 
cally commence. The science program 
is organized around problems that result 
from the interests and needs of children. 
The whole community is the laboratory. 

Atlanta is fortunate in having for its 
children two excellent sources of help for 
enriching the science program. 
Fernbank Memorial Forest, a seventy- 
five-acre tract of wooded land, with a 
stream running through it. This offers 
opportunity for first-hand experiences 
with plant and animal life. A’ science 
museum, housed in a building on the 
grounds, is being established. The other 
source is the Atlanta Board of Eduea- 
tion radio station. A fine series of sci- 
ence programs on the elementary school 
level is produced and broadcast weekly. 


One is 


High school programs are also broadcast 
weekly. 

A city-wide elementary science fair 
held in the spring under the leadership 
of the elementary supervisor has been 
effective in stimulating interest in sci- 
ence. Over ten thousand children, 
teachers, parents and friends took ad- 
vantage of the opportunity to see the 
fair this year. The Georgia Science 
Fair has been held in Atlanta for the 
past few years, therefore the high school 
students do not have a separate Fair. 

The science curriculum committee 
worked with the over-all coordinator in 
planning the science program for the 
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community high schools. 

Since all science courses could not be 
required for all girls and boys, the gen- 
eral executive committee, cooperating 
with the science committee, asked the 
Board to inaugurate the following pro- 
gram which is now in operation in the 


high schools: 


1. A required program, including: 
(a) One semester of health science in the 
eighth grade. 
(b) Two semesters of general physical 
science in the ninth grade. 
(c) Two semesters ot seneral biological 
science in the tenth grade. 
2. An elective program, including: 
(a) Two semesters of chemistry in either 
the eleventh or twelfth grade. 
(b) Two semesters of physics in either 
the eleventh or twelfth grade. 
(c) Two semesters of human biology in 


either the eleventh or twelfth grade. 


Health science and general physical 
science are scheduled to meet daily for 
single periods. General biology, chem- 
istry, physics and human biology are 
definitely planned laboratory 
scheduled to meet for three single and 


courses 


two double periods per week. 

Since there is such a diversity of sub- 
ject matter which could be covered in 
different science courses, It Was neces- 
sary to be specific in outlining the con- 
tent to be presented in Atlanta. To 
settle this important problem six sepa- 
rate science curriculum committees were 
uppointed, each composed of a teacher 
from each high school. Thus the biology 
curriculum committee is composed of 
teachers of biology, the physi¢s commit- 
tee is composed of teachers of physics 
and so on. 

The biology teachers faced particu- 
larly difficult conversion problems. One 
required, general biology course at com- 
munity high school level was being sub- 
stituted for both a general, non-labora- 
tory, required junior high school course 
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and a year’s work in highly specialized, 
elective zoology and botany which hac 
been taught in non-coeducational senior 
high schools. 

Not only was it necessary to change 
the type of course but also the methods 
of presentation. The committees had to 
decide what needed to be done and how 
to do it. 
in mind in making these decisions. 


Several things had to be kept 


cially important were these points: 


1. What preliminary preparation would the 
girls and bovs have? 
2. What 


shoul ev get in community high schoo! 
hould the t ty hool 


particular biological perspective 
training? 
3. How could biology training be orgamized 


make 


hetter citizens would not cause the sacri- 


that principles which would 
fice of adequate factual information which 
might serve as a basis for further study? 
t. What adjustments would have to be made 
hy the instructors themselves in order to 


teach a required general biologs course? 


The biology curriculum committee 
assisted by the Curriculum Coordinator 
and two superior science consultants, 
faced the problems with courage and 
wisdom. <A bulletin was developed to 


vive a point of view on objectives, 
methods and evaluations. 

The committee suggested eight big 
problems or projects which would form 
the subject matter of study for the vear. 


They are: 


1. What are the differences between living 
and non-living things? 

2 What are the varied forms in which hte 
occurs? 

3. What are foods and how are they made? 

4. How do living things use food? 

5. Why do living things act as they do” 

6. How does life continue? 

7. How are living things like their relatives? 

S. What constitutes our biological heritage? 


How can these problems be meaning- 


fully solved by girls and boys? In order 


to emphasize the correlation between 
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classroom and community, we first study 
the varied forms of life in the commu- 
Probably for the first time the 
girls and boys see that they are organ- 


nity. 


isms in whom all the biological principles 
are working. They see themselves as 
agencies through which the principles 
they are studying become effective as 
they adapt to the changing environment. 
They see that they adapt to air, food, 
plants, animals, beauty, sanitary condi- 
tions, natural conditions and so forth. 
After they understand that these bio- 
logical principles are working in them- 
selves they are directed to figure out 
how they can make them work to im- 
prove their environment, how they can 
make science work for them. This is the 
approach used in general biology and 
later in human biology to try to make 
the study of this seience part of a stu- 
By first 
arousing interest in the person as a bio- 
logical organism and awakening in the 
person a sense of responsibility to the 


dent's intellectual equipment. 


community; second, by showing how his 
knowledge of biological principles can 
be used to better not only himself but 
his community. This type of teaching 
requires many field trips, many proj- 
ects and much good planning, both by 
teachers and students if it is to be 
effective. 

Covering a certain amount of text- 
book material must become secondary. 
Many projects have been used, no dif- 
from those with which all are 
Here are a few examples: 


ferent 
familiar. 
Several dental clinies which serve all the 
schools in an «rea have been established 
in the high school within the area in 
question. A holiday is given yearly to 
the Atlanta schools whose pupils have 
completed all necessary dental work. 
Often, the biology classes sponsor the 
dental drives that are necessary to earn 
the holiday. They plan and_ present 
dental programs which teach why it is 
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important to take care of the teeth. 
They serve as staff assistants in the 
clinics, cleaning instruments, running the 
sterilizer, checking and alphabetizing 
the dental keeping traffic 
moving during the dental examinations, 
not only when their classmates are hav- 
ing their teeth examined but also when 
children from the elementary schools 
are being examined in the clinic. Some 
biology students have assisted dentists 
in carrying out experiments that may 
Biology students 


cards and 


prevent tooth decay. 
render similar during other 
health examinations. The Atlanta Tu- 
berculosis Association has been pleased 
with the excellent educational programs 
presented to the entire student body by 


services 


human biology students before the chest 
Other 
biology classes have taken charge of 


X-ray examinations are made. 
beautifying the school vards. One boy 
heeame extremely interested in-plant 
propagation when he learned that he 
could root a cutting from a gardenia 
bush. His mother had always wanted 
gardenias in her vard, now he had found 
a Way to grow them for her. 

Problem-solving is being stressed in 
attempting to show girls and boys how 
superstitions originated and how. evi- 
dence proves that they are untrue. The 
unfairness of prejudices and their far- 
reaching results is developed as a prob- 
lem. Students are urged to use the sci- 
entific method in deciding what subjects 
to elect for the next vear and in deciding 
what to do after graduation from high 
school. 

Fitting a program of biology into a 
community-centered school is a difficult 
problem, one that requires much intelli- 
gent effort. The Atlanta biology cur- 
riculum committee, meeting weekly, 
after school hours, is now preparing a 
svllabus for teachers. It is hoped that 
this guide will serve to provide more 
effective ties between the biology class- 
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room and the community. Certainly lems facing high school science teachers 


this is one of the most important prob- today. 


Conservation Education in a Biology Program 


ROBERT R. FINLAY 


Conservation Instructor, John Marshal! High School, Cleveland. Ohio 


So that we may better understand 
each other and at least start this discus- 
sion on common ground it seems logical 
to present certain interpretations con- 
cerning the subject. To begin with, any 
complete course in conservation ought to 
include consideration of human as well 
as natural resources. If one attempts 
to do this with any degree of thorough- 
ness, he is not long in discovering that 
it is an extremely difficult task. There 
are numerous aspects in each of the 
categories. What to put in and what to 
omit are continuous problems that are 
difficult of solution in the preparation of 
any syllabus on conservation. 

Most high school students as well as 
the man in the street will tell you that 
conservation means the saving of coal, 
or trees, or soil, but I have yet to hear 
one list man’s energy, or his family life, 
or health. 

I suppose we might change the think- 
ing of these people in the next few years 
if we always used the phrases “conser- 
vation of natural resources” or ‘“conser- 
vation of human resources” rather than 
the one word as is now our custom. 

The teaching of conservation is now 
one of the major considerations through- 
out the country. At the present time 
there are many organizations actively 
campaigning for its inclusion in the 
Each flood, dust storm, 
forest fire or municipal water shortage 


school program. 


now gives added impetus to this move- 
ment which was inaugurated about the 
turn of the century but has achieved 
real recognition only in the past twenty 
vears. 


[ am in no position to say that all 
conservation groups are in accord as to 
What should or should not be ineluded in 
teaching the subject. Undoubtedly many 
of the organizations have special inter- 
ests which they believe important and in 
local situations they might well be. It 
belief that a 
should work out the aims, objectives and 


ix my local committee 
subject-matter fields as well as the eco- 
nomic, social and scientific fundamentals 
which should be incorporated in the pro- 
gram. Such a committee would inelude 
representatives from various conserva- 
tion groups, governmental agencies con- 
cerned, school administrators and experi- 
enced teachers. 

After this committee had agreed upon 
the general concepts, [| would suggest 
that another group of specialists work 
out the details. 
concern itself with the application of 


This Commission would 


tried educational practices to the grade 
A set 


of syllabi might be formulated which 


levels and subject-matter areas. 


would outline diversified procedures for 
The ulti- 
mate selection of material and methods 


use by the various instructors. 


of presentation should rest with the indi- 
vidual teacher. 

From the 
have probably surmised that IT am in 


foregoing comments you 


favor of introducing this new course as 
a part of several subjects already in the 
My reasons for this choice 
First of all, my 


program. 
should be quite obvious. 
interest in conservation is such that I 
want to see it included in the preseribed 
course of study. I fully realize that to 
demand its inclusion as a new subject 
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would be a grave mistake and might 
well postpone favorable action for a long 
time. On the other hand, as a classroom 
teacher, [ am somewhat familiar with 
the present tendency toward the integra- 
tion of subjects within the school pro- 
gram. Since conservation readily lends 
itself to this situation, I feel that many 
authorities might be more susceptible to 
a favorable consideration of the plan. 
There are further comments I might 
make along these lines but time does not 
allow. 

Let us suppose that your local Board 
of Edueation has decided to include con- 
servation education in the curriculum 
and that the administrators have solved 
the major problems attendant upon its 
introduction as an integrated subject. It 
is probably safe to say that in this situ- 
ation the biology teacher will be asked 
to assume a leading role. I can think of 
no other science course which could as 
readily present a substantial amount of 
factual knowledge and at the same time 
provide for conservation activities. 

Some of you have already decided 
that you will have no part of such a pro- 
gram. Some of you would accept it under 
mild protest but most of you would take 
it in stride and I am sure would do a 
very creditable job of it. Perhaps a 
goodly number of you have been partici- 
pating in such a plan and could offer the 
rest of us some very practical advice on 
the subject. TI am inclined to believe, 
however, that many of the difficulties 
associated with the revision of a course 
outline are more imaginary than real. 

Some instructors tell me they prefer 
to present the subject as an independent 
unit just as they do with “heredity” or 
“land plants.” Another group will choose 
to follow their present outline and to 
emphasize the various aspects of conser- 
vation as they relate to the unit under 
discussion. Either of these methods 
should prove satisfactory but a combi- 
nation of the two would undoubtedly 


receive the approbation of the majority 
of instructors. 

All three plans indicate that some 
selected textbook serves as the basic out- 
line of the biology course. Is it fair to 
assume that this is a general practice 
among biology teachers? If the answer 
is in the affirmative, and I have been 
told that it should be, then we ought to 
give some consideration to the conserva- 
tion contents of biology texts. 

A year or so ago | asked a former 
science teacher to comment on my sug- 
gestion that biology would be a very 
acceptable course through which to intro- 
duce the subject of conservation. His 
reply is well remembered for he implied 
that all textbooks would have to be re- 
vised and rewritten and that the inelu- 
sion of the additional material would 
greatly increase their size. This, he 
thought, might prove somewhat discour- 
aging to both pupil and instructor. 

Shortly thereafter IT had the oppor- 
tunity to look through three different 
biology textbooks. It is true that they 
have increased in volume as far as num- 
bered pages are concerned. I recall that 
one of them ran over the thousand mark 
but IT am certain that it was printed in 
somewhat larger type. My greatest sur- 
prise, however, resulted from the dis- 
covery that the publishers and or the 
authors had anticipated the need for 
conservation material, for two of the 
books contained very carefully prepared 
units in this field. The approach was 
decidedly different but IT found much of 
interest in each copy. If I were called 
upon to select just one of the three, I 
would immediately choose the one that 
concluded each unit with a list of proj- 
ects. This is a natural choice, I suppose, 
since my present conservation course 
gives much attention to projects. And 
since we have mentioned this topic, I 
should like to make some further com- 
ments at this time. 

One of the requirements in the Con- 
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servation course at John Marshall High 
School is the completion of a project 
each semester. Should a student elect a 
particularly difficult undertaking he is 
allowed two terms in which to finish the 
job. Again, in certain instances two 
boys are granted permission to double 
up on a problem. Occasionally a stu- 
dent will complete two im one term. We 
have prepared a list of sixty-one projects 
which we furnish in mimeographed form 
to each pupil as he reports for his first 
Class in the new term. He is allowed 
two weeks in which to make his selection 
and he is permitted to change his mind 
at a later date if he discovers the mate- 
rial is unavailable or the cost is prohibi- 
tive. Let me give you a little infor- 
mation about a project in each of the 
situations which I have just mentioned. 

As an individual achievement for one 
semester a student might prepare an in- 
sect collection and set it up for display 
in our ¢lassroom. Two boys may team 
up to construct an electrical question- 
naire board. In this device, operated by 
dry cell batteries or with a doorbell 
transformer, we have a number of pic- 
tures secured on a piece of plywood (or 
similar material) and the printed identi- 
fications located along one edge. The 
layout is so wired that the student being 
questioned will cause a bell, buzzer, or 
light to operate when a correct identifi- 
cation has been made. Needless to say, 
it requires some financial outlay and 
many hours of time to complete this sort 
of thing. At the present time my boys 
are in the process of completing four 
more of them. They are titled: local 
spring wildflowers, Ohio mammals, com- 
mon weeds of this locality, and devices 
used in erosion control. 

As an example of a project which a 
stutlent might carry on for two semesters 
I should like to suggest a small ecologi- 
‘al survey. In our plan of procedure the 
boy selects a site (usually local fields or 
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the edge of our Metropolitan Park) and 
prepares a map of the area. He indi- 
cates topography, outstanding geological 
formations and dominant plant life on 
this map and then keeps a chart giving 
detailed 
observed (nesting, in flight, or feeding), 
(types and quantity but not 


information concerning birds 
insects 
necessarily identified), wild flowers, ani- 
mal lite and other natural phenomena. 
Photographs of the location taken each 
week during the spring and fall are 
optional, 

In cheeking my list of projects [ find 
that most of them deal with some phase 
of biology. Therefore it seems to me 
that any of you who would take the 
time to promote this sort of thing might 
find your program producing lasting re- 
sults. You would be teaching conserva- 
tion and biology in such a manner that 
it would be difficult to determine the 
point of demarcation if, indeed, there is 
one. These combination biology-conser- 
vation activities are of real significance 
if you believe that learning is not en- 
tirely confined to textbooks. 

While we are on the topic of activities 
I want to mention one other type which 
should be an integral part of every 
course in the natural science field. I 
refer to field trips. 

Here is another situation in which the 
biology instructor may institute a pro- 
gram of conservation education with only 
a very minor effort. Of course I am 
assuming that he is the type of instrue- 
tor who gets out of the classroom once 
in a while and allows the students to 
gain some knowledge from their own 
experiences. 

Without going into detail let me point 
out that conservation may be ineluded 
as a sidelight on a biology field trip or 
it may be well correlated within the 
overall plan of the day. Some brief, 
on-the-spot discussions of observed soil 
erosion, water pollution, poor forest man- 
agement or scarcity of wildlife might 


‘ 
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well be in order as you follow your origi- 
nal outline for the trip. On the other 
hand you may have decided in advance 
to include some of those items in your 
plan and will proceed to demonstrate the 
connection between certain biological 
principles and related aspects of conser- 
vation. It is apparent, is it not, that 
field trips provide excellent: opportuni- 
ties to develop conservation education in 
a biology program? 

If and when conservation education is 
included in your school program it will 
no doubt follow the present trend toward 
correlation and integration of the sub- 
The drive of the sponsoring 
groups will be aimed at getting conser- 
vation taught in every possible subject 
As an initial com- 
promise they might agree to a concentra- 
tion of effort in the primary grades for 
Later there would 
be a continuous development through the 
elementary and secondary schools. This 
plan has already been invoked in several 
states and some cities. 

Under this procedure certain courses 
lend themselves to the plan far more 
readily than do others. Biology, in my 
opinion, will be expected to carry an 


ject matter. 
at every grade level. 


the first vear or so. 


unusual load since it presents a rich, 
scientific background that quite readily 
aids a student in recognizing many basic 
conservation principles. I believe that 
an activities program is essential in con- 
servation education and again biology 
presents a well diversified field in this 
respect. 

Someone has said that the nation that 
best conserves its natural resources will 
be the ultimate survivor in this seem- 
ingly chaotic era. I know that I am not 
alone in hoping that this country of ours 
will continue to exist for some time to 
come. As a conservationist I hope to 
play my small part in this game of ex- 
ceedingly high stakes. I know that you 
teachers of biology will do likewise. 
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BLOLOGY LABORATORIES 
By “The Old Fossil” 


At Lane Technical, Chicago 


INquirnies. Occasionally “The Old Fossil” 
receives a letter in a roundabout way or with 
an incorrect address. His correct address is 
always given at the end of every Biology 
Laboratories. In case of doubt, Lane Tech- 
nical High School, Chieago 18, will do the 
trick. All letters and post cards are answered. 


Tue Ovp Fossit wishes to thank President 
Lockwood for the invitation to be present at 
the banquet of the NaBr December 28, last. 
Although he received the invitation in early 
fall, he was committed to the duress of an 
examination at that time. ‘The Old Fossil,” 
dean of the Past Presidents of the NaBT, is 
glad to weleome Miss Lockwood into this 


group. Congratulations. 


A FILE For B-L. Mrs. Muriel Beuschlein of 
Parker Elementary School, Chicago, writes 
us the following suggestion. She removes the 
B-L items from The American Biology Teacher 
and pastes them on 4*6 cards. She can 
make better use of the material in’ this 
manner. 


ELEMENTARY SCIENCE CLUB BULLETIN. Mrs. 
Reuschlein also mailed us some back copies 
and current issue of the “Parker Science 
Clubs.” 

cles on subjects of their own choice in the 
fields of science and conservation. The di- 
versity of clubs in this elementary school 
is exemplified in * The Mariners,” “Blue 
Jays,” “Gardeners,” “Cottontails” and others. 


These were devoted to student arti- 


Over nine hundred guests, including pupils, 
teachers, parents, and visitors from other 
schools came to the seience exhibit) which 
climaxed last vear’s club activities. 


Pornserrias. During the first weeks in Sep- 
tember we purchased 150 poinsettia plants 
in two-inch pots. To insure delivery our 
order was placed with the florist in June. 
We immediately shifted them to  five-inch 
pots with three plants to a pot. The potting 
mixture was eight parts loam, one part peat- 
moss or leaf mold, and one part fine gravel. 
Keep away from drafts, place in full sun, 
and water frequently. A teaspoon of ferti- 
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lizer every three weeks helps. Mix it into 
the top soil of each pot. Temperature in 
the high sixties is satisfactory. Loss, less 
than five per cent; costs, twelve cents per 
plant, ten cents for the five-inch pot. The 
front office, and all of Lane Tech, was just 
“dripping” with poinsettias for a very merry 
Christmas all thru December. 


ExcuHanGe INquiry. Mr. Lieberman of Los 
Angeles would like to exchange specimens. 
He collects living reptiles, mammals, and 
amphibians, local flora (ineliding the ocean 
ircheological and 
paleontological specimens. Write to “The 
Old Fossil” for information and the address. 


aquatics), together with 


A FRICTION GAS LIGHTER hangs suspended 
from the ceiling over the Bunsen burner. 
It is attached to a coil of alloy wire taken 
from a spool in the physics laboratory. There 
is sufficient expansion to the helix to stretch 


to the burner for use and to lift it above the 
head until used again. 


DuRING THE WAR we prepared a twenty- 
page Lane Tech Handbook of Victory Gar- 


A complete biology program .. . 


Stology for You 


Revised 
Vance and Miller 
The revised, 1950 edition of BIOLOGY 
FOR YOU brings this widely-popular 
text completely up to date. 


Scology AActiutties 


Vance-Barker-Miller 


A complete activity program for the high 
school biology course, BIOLOGY AC- 
TIVITIES contains page references to 
BIOLOGY FOR YOU as well as to all 
leading biology textbooks. 


Examination copies upon request 


9. Lippincott Cs. 


Chicago Philadelphia New York | 


Biology Teacher 


| April 


dens. These were for use by our students. 
“The Old Fossil” has a few dozen copies left. 
He will be glad to mail you a copy if vou 
request it. It includes: Pamphlets and Texts 
on Gardening; Location of Garden; Typical 
Design for Small and Family Gardens; Cold 
Frame; Soil Preparation; Planting Guide: 
Specific Information on Various Vegetables; 
Herbs; Harvesting, Canning, Storage; Win- 
dow Boxes and Lawns; and related topies. 
BELATED RECOGNITION. The plaster-of-Paris 
card support mentioned in November, 1950, 
pages 167-168, was submitted by Sister M. 
Florentine, Charleston Catholie High Sehool, 
Charleston, West Virginia. 


Microromes. Are vou interested in micro- 
technique ? 
Chicago has for sale two good-as-new micro- 
He will sell either or both reason- 
ably. By interpolation any thickness may be 
secured with the Hand Microtome. This is 
a Spencer. The other is a hand-operated 
Clinical Microtome with a high degree of 
Itisa B.& L. If you are inter- 
ested he might be persuaded to throw in a 
few blocks of tissue with the deal. It may 
he handled as a cash sale or thru vour school 


If you are, a technician here in 


tomes. 


accuracy, 


purchasing agent, 


Dk. SanpGROUND of Indianapolis has several 
microscopic slides he wishes to sell. They 
ure smears of four species of Trypanosomes 
He will sell a single lide, one of each, or the 
entire lot at a reasonable figure. If vou are 
interested “The Old Fossil” will get you the 
details. The slides are of 7. rhodesiense, 
human blood; African 
gambie NSE: bruce i, 


sleeping sickness, 
sleeping sickness, 


from cattle and horses; 7. lewis’, from rats. 


A BioLocy Srupy. Margarete J. McKibben, 
University of Pittsburgh, sent out a Check 
List of Principles of Biology for General 
High Schools. is 
excellent, comprehensive, constructive, and 
worthwhile. “The Old Fossil” 


would take issue with certain items desig- 


Educational Use in 
However, 


nated on the list as being principles. He 
feels there is a difference between simple 
statements of facts; biological, and primary 
concepts; generalities; and principles. Per- 
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haps this is slicing our manna too thin; but 
a cursory examination by him reveals that 
some of the principles belong in these other 
However, this does not interfere 

The responses 
“It is excellent, 


categories. 
in any way with her study. 
to be made are the same. 


ete.” as stated. 


Now IF you WILL permit “The Old Fossil” 
to get down off his soap box he will give you 
the opportunity to step up on it by writing 
to him your ideas to 5061 North Saint Louis 
Avenue, Chicago, 25. One evening in Oc- 
tober 1950 he was honored on his advent into 
the “now-I-am-fifty-club” by being selected 
to take over a graduate elass in “Evaluation” 
at Northwestern University for the session. 
One wag from the group said, ‘The Old 
Fossil’ looks too old to stop the girls with a 
whistle any more, but I bet he ean still trip 


‘em with his cane.” Bye now. 


BOOK REVIEWS 


\MienNaBONI, ATHOs and Sara. Menaboni's 


Birds. Rinehart & Co., Inc., New York. 
xi +132 pp. illus. 1950. $10.00. 
Don’t tell me there is no Santa Claus. 


When advance literature on this magnificent 
volume of superb reproductions of exquisite 
paintings, with the accompanying delightful 
running account of the Menabonis, their bird 
family, and all the “doings,” arrived I longed 
to possess the same and fixed some of the 
brilliance of the cardinal on the wing and the 
delicaey of coloring of the pair of little blue 
herons to my drab office wall where I could 
see them as I worked at my desk. They are 
still there but what is such a greater delight 
is the volume itself with its thirty-two natu- 
ral-eolor plates, thirteen full-page black and 
whites and ever so many more small illustra- 
tions of such great aecuraey and lifelikeness 
as to be a constant joy and inspiration. 
The use of the personal pronoun “who,” 
ete., is pardonable on the part of those to 
whom the birds are sharers of the home and 
delightful little companions and guests over 
the years. There may even be good prece- 
dent for the use of “piliated” in place of 
“nileated” though I cannot find one. A few 
typographical errors have crept into an al- 
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” 


most flawless volume—such as “achitect, 


VIII; “scheech,” p. 24; “omniverous,” rear 
of Eastern Crow plate; “opague,” p. 106; 
“earrillon,” p. 108; “oppossums,” p. 114. 


And shouldn't it be were lichens, p. 86, also 
mile distant, p. 89? But who would stoop 
to be that pieayunish in the face of so much 
beauty of stvle and accuracy of observation 
and faithful reproduction? Every nature 
lover will send out a freighted hope for this 
beautiful book. May each one of you be 
granted the wish! 


CHARLES E. PacKarp, 
Randolph-Macon College, 
Ashland, Virginia 


GairpNeER B. General Biology 
Appleton-Century-Crofts, New 
illus. 1950. $5.00. 


MOMENT, 
2nd ed. 
York. xvii +680 pp. 
This is a general textbook for colleges in 

its second edition. The first edition appeared 

in 1942. It is one of the Century Biological 

Series, edited by Dwight E. Minnich. 
Considerable success has been attained in 

combining the conventional with the more 
modern features. Sufficiently abundant evi- 
dence has been included in support of prin- 
ciples and central concepts. There is up-to- 
date material on the Rh blood groups, the 
origin of life, photosynthesis, muscle mecha- 
nisms, enzymes, Vitamins, respiration, plant 
hormones, viruses and animal behavior among 
other things. The methods of population ge- 
netics are applied to evolution and eugenics. 
The modern concept of levels of organiza- 
tion, that is, atoms, molecules, cells, multi- 
cellular organisms and populations is intro- 
duced. Stress is placed on the human import 
of biological faets and principles throughout 
the entire text. 

It is likely that a thoughtful and consci- 
entious student, with the aid of this book and 
under the guidance of an inspiring teacher, 
would arrive at a good understanding of the 
fundamental principles and the modern phi- 
losophy of biology as generally accepted at 
the present time. 


Foss, 
Hartford Public High School, 
Hartford, Connecticut 


BIOLOGY FOR BETTER LIVING 
by Boyles & Burnett 


Basic subject motter organized 
about problem-areas having real 
significance for all students. 


with ‘Lab’ workbook 


MARINE BIOLOGICAL 
LABORATORY 
Complete stock of living and preserved 
materials for Zoology, Botany, and Em- 
bryology including Protozoan cultures, 
Drosophila cultures and Microscope 

slides. 
Catalogues on request 
Address Supply Department 
MARINE BIOLOGICAL 
LABORATORY 
WOODS HOLE, MASS. 


Mission St., San Francisco 3, Calif. 


BIOLOGY SLIDEFILMS 


Eight rolls comprising 288 detailed drawings and 

descriptions of all important invertebrate and 

vertebrate animals on 35 MM SLIDEFILMS project 

to full screen size. 

Slidefilms in all High School sciences in- 

cluding new “How to Study’—S$3—Post paid 
Visual Sciences—264C, Suffern, 


VISUAL SCIENCES, Suffern, N. Y., announces a new safety filmstrip entitled 
“HEALTH & SAFETY IN THE OUT OF DOORS.” 


Some of the topics covered in this roll are:—hiking 


& foot care, use of neckerchief, picking a 


camp site, snake bites, poison ivy, personal cleanliness, mosquito bars, camp garbage disposal, 
latrine construction, safe water supply, toadstools, sunbathing, use of knife and axe, boating, 
swimming, life saving, artificial respiration, skating, ice rescue and fire prevention. 


This highly informative series of 42 separate pictures in the field of safety will find extensive 


use in health courses and safety classes at Junior and 


Postpaid - Insured 


Senior High School level. 
- $3.00 


a distinguished 


2. Full Size 


4. Low-priced 


Schools 


Write for illustrated literature to: 


TESTA MANUFACTURING CO. 


TESTA MICROSCOPES 


line of budgetwise school microscopes 
Model F 100x to 725x 
Parfocal Triple Nosepiece. 


1. Crystal Clear Images with Efficient illumination 
Achromatic Objectives 


through condensing stage 
with iris. Coarse and fine 
adjustment ..... $92.50 
Model G-3 —100x to 400x 


3. Standard & Interchangeable Triple Divisible Objective. 
Eyepieces & Objectives 


Substage diaphragm tur- 

ret. New standard size 
$59.00 

Model 8-2 75x to 250x 


5. Instruction Manual on Micro- Double Divisible Objec- 
scopic Work Included tive. For elementary use 


$33.50 


6. Attractive Quantity Discounts to Substage Hluminator Day- 


light, 6 ft. cord. $4.35 
Complete Line of Aecces- 


7. Tilting Stand for Comfort in Use sories Incl: Polarizing 


Attachment. 


Dept. AB 
418 South Pecan Street 
Los Angeles 33, California 


Please mention THE AMERICAN BrioLoGy TrEacHER when answering advertisements 


— 
} | ] 
| 
= East 17 NewYork3.N.Y0 
707 Browder St., Dallas 1, Texas 
7o9 
- 
| 
| 
| 


Turtox 


Embryological Slides 


Turtox offers very complete selections of carefully prepared microscope slides 
to demonstrate the embryological stages of starfish, sea urchin, Ascaris, Nereis, 
Crepidula, whitefish, frog, chick and pig. Refer to pages 365 to 376 in Turtox 
Biology Catalog No. 18. Turtox slides, like all other materials offered by 
General Biological Supply House, may be ordered on approval—subject to your 
inspection and approval. 


Se, 


“Ye GENERAL BIOLOGICAL SUPPLY HOUSE 


UCTS 


Incorporated 


761-763 East Sixty-Ninth Place, Chicago 37, Illinois 


The Sign of the Turtox Pledges Absolute Satisfaction 


Please mention THe AMERICAN BrotoGy Treacher when answering advertisements 
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| 
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SPENCER scHoLar’ 


BETTER 4 WAYS FOR TEACHING 


Stage Temperature 
Favors Most Living 
Material 
New heat-absorbing 
glass and baffle plate 
prevent overheating. 


Saves Time Teaching 
Science 

So easy to learn and 
to use...more time is 
free for teaching 
Science. Simple con- 
trols permit more 
rapid operation. 


A Precision Scientific 
Instrument 


Standard quality 
Spencer trade- 
marked optics. Pre- 
cise all-metal bearing 
surfaces. 


low Cost to Buy and 
Maintain 


Locked-in parts re- $109.00 


duce maintenance 
costs- ‘Spring loaded’ (For 100X- 430X model 
focusing mechanism as illustrated) 

protects slides. 


COMPAN 


@ Spencer No. 78 Scholar’s 
Microscope, with built-in 
factory-focused light source 
furnishes constant, uniform 
illumination and consequently 
better optical performance. 
Time-consuming and fre- 
quently faulty sub-stage adjust- 
ments are eliminated. Re- 
versed position of microscope 
arm offers clear view of stage, 
objectives, and diaphragm 
openings. Low over-all height 
increases comfort. Time-sav- 
ing single control provides 
rapid yet critical focusing. Ask 
your AO Distributor to show 
you the No. 78 Microscope... 
or write for catalog M153 to 
Dept. R58. 


INSTRUMENT DIVISION e BUFFALO 15, NEW YORK 


Makers of Prectston Optical Inihiuments fer ever 400 Years 


S MICROSCOPE 
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